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^ An ejqjression silraiemg system comprising 

a) a tirst UN A consrtruct comprising a nucleotide sequence coiresponding to the T7 
RNA polymera.se gene CT7-pol) or to a ftnociional equivalent or fra«mcait thereor 
which sequence cajries an MLS sequence, arid ftulher comprising at least one 
promoter and a least one tenninator sequence opciably linked to said T7-pol; 
and 

b) a second DNA construct comprisang a T7 promoter sequence (pTT) or a 
functional fiagment thereof, at least one targeting sequence downstream to said 
pT7 and at least one 3* non-translated terminatoT sequence operably linked to 
said targeting sequence; 
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expression at the KNA level of a target sequence in said cell, in a tissue or organ 
regenerated Irom said cell or in a progeny thereof substantially silenced, by earning 
the substantial disappcaj«icc of the RNA or RNA transcript cauying-said sequence or 
~a~funetionai7art'thereofr 



A protein ecpression sUencin g system comprising a nucle otid e sequence 
coiiesponding to the T7 RTST A polymerase gene (T7-pol) or a functional equivrfent or 
fiagmenc thereof whicii sequence carries an NLS sequence, which eonstmct fiather 
comprises at least one promoter and at least one tenninator sequence operably Unl«d 
to said T7-pol, a T7 promoter (pT7) or a fimctional equivalent or fiagmant thereof; at 
least ono targeting sequence downstream to said the pT7, and at least one additional 
temunator sequence operably linked to said targeting sequence, said system being 
capable, upon introduction thereof into a cell, of rendering the expresaion at the RIMA 
level of a target sequence in said cell, in a tissue or organ regcneraied from said ceU 
or in a progeny thereof, substantially silenced, by causing the substantial 
disappearance of the RNA or RNA transcript carrying said sequence. 
3, The expression silencing system as claimed in claim 1 or claim 2, wherein said cell, 
m which Ihc expression al Hie RNA level is substantially silenced is on eukaiyotic 
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cell or a prokaryotic cell selected from a plant cell, a m a TTiTnaTi a n cell* a bacterium, a 
yeast, tbeirpatbogexis, or axsy suitable tissue culture cell. 

4^ -jhc expTessloxi-silcncing system claimed in claim 1 or claim 2, v/faerein said 
regenerated orsaii is a flowering ditFercntiated plant regenerated from said cell. 

5. The expression silencing sysicm as claimed in claim 1 or claim 2, wherein said at 
least one targeting sequence substantially idendcal or homologous TO at least pan of 
said tax:gct sequence, 

6. The expression silencing ^stem as claimed in claim 5j wherein said target sequence 
corresponds to> 

a) a gene encoding a protein or a peptide product, the ailcncing of which is desired; 

b) a ncga-coding nucleic acid sequence, which, under normal conditions, promotes 
the expression of an essentia l ced ing sequence ; ^ — 

c) a nucleic acid sequence \^^ch eorresiiands to (a) or to (b) or to a fra gment 
thereof, within the scope of degeneracy of the gezietie code; or 

d) a nucleic acid sequence which hybridizea with the sequence according to (a), to 

. fbVor-lo Cc)~or with fi-agments thereof, which hybridization is carried out under 

conditions which allow such hybridizaiion to occur. 

7. 'Ilie expression silencing system as claimed in claim 6, wherein said gene encodes a 
plant protein or peptide product or a protein or peptide product of a plant pathogen. 

B. The expjccssiun silcnmng'systOT'lB^^laimc^ or 
pepti de product of a plaxit palhugcn is plant virus, a bacterium or a fundus capable of 
infecting said placL 

9. The exp^ssion silencing system as claimed in claim 7, wherein said gene encodes 

the OUS protetn. 

10, The expression silencing system as claimed In claim 6, wherein said gene encodes a 
human protein or peptide product or a protein or peptide product of a human 
paihogecL 



. 30. MAI. 2001 14:34 - EPA MUENCHEN +49 89 23994465.^^-^ NR. 4920 S. !3/ji: 

05-0:^001 6039/WO/99 IL 000000029 




J 



25- 



11. Hie expRSsion sHendng system as elaioed in dain 6. ivfaerein said noa-codiig 
sequecoe is a i^ulstoxy dement sequence »^ 

the ejcpieaaion of a coding .s^qiipinpe. 

12. ^expresaonsaendngsystemasdaimedkdaimll.w^^ 
is the TNfV uin-codtDg «**t"*o<^ ^ 

13. The exppBssioiisilemang system as claimed to claim 
additional regnlaioiy elemerifg 

14. Tlieexpiessiimsileneang system as Claimed in claim 5, 
theSV^NLSseqoeaice. 

15. The expression sUeodng system as oiatmed in claim 5. wherein said promoter 
sequence is the plant promoter p35S. 

16. The expression silencing system as clauned ia claim 1 or daim 2, wherein any or 
both of said teiminatais is the NOS termmator or a functtosal equivalent or fragment 
thereof; the p-l,3.gIttconase tenninator or any other suhsble tenni&atDr capable of 
taminating the transcription of a nudeic add sequence and of the addition of 
polyadenylatBd ribonucleotides to the 3^ end of the primary transcript of said nucleic 
acid. 

17. The expression silencing qrstem as ckimcd in chriml or daim 2, wherein sai^ 
corresponds to the promirter sequence of the bacteriophage T7 or fimctiond 
analogues thereof whldi promater is capable of Initiating transcription of said at 
least one targeting sequence downstieam thereto. 

18. expression silendng system as daimedm daim 1 or daun^^ 
terminator and the NOStefminatoroperably linked to said targeting sequence. 

19. expression silendng system as claimed in daim I, wherein sddfiist and se^ 
DNA constructs axe sobstantiaJly as shown in Figures 1 A and IB. re^peotivBly. 

process fiar the nansfermadon of a plant with a gene^endng system wfaidi 
process comprises:- 

a) izansf iming plant cells with:- 
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i) a first DNA coostruct compiisiug a nucleotide sequence coxrcspooding bo 
tfac T7 RNA polymerase gcDC (TT-pol) or a fuoctiozial eqiuvaleut or 
ftogmeat thereof at least one plant promoter and at least one plant 
temunator sequence operably linked to said T7^pol; 

and^vxth 

ii) a second DNA construct comprising a T7 promoter sequence or a functional 
fiagment thereof^ a targeting sequence downstream to said T7 promoter, 
and at least one 3' xion*translated terminator sequence operably linked to 
said targeting sequence, said construct optionally turthcr comprising other 
additional regulaiozy elements operably linked to said targeting sequence; 

b) selecting the plant cells traasfbmied with at least one DNA construct according 
to (a) and regenerating said selected cells to provide a differentiated flowering 
plan^ and 

c) hybridiadng a plant iransfonned with said first DNA construct with a plant 

transfozmed with said second DNA construct, which iirst plant and second plant 
are obtained in (b), said hybridLotdon thus providing a double-transformed plant 
in which the eaqiression of a target sequence is substantially soq^pressed* 

^if^ A process for the transfomiation of plant with a gene-silencing system, which process 
comprises:* 

a) transfbtmkLg plant cells with a DNA conatmct comprising a nucleotide sequence 
corresponding to the T7 RNA polymerase gene (T7-pol) or a funcdooal 
equlvaleol or iiagment (hereof which sequence carries an NLS sequcuuc, suul 
construct further comprising at least oxxe plant promoter sequence and at least 
one plant tenninator seqaxcncc operably linked to said polymerase gene, a T7 
promoter sequezice (pTT) or a funcrdonal fragment thereof, a targetizig sequence 
downstream to said pT7, and at least one additional terminator sequence 
operably linked to said targeting sequence, which DNA construct is capable, 
upon transfomiation thereof into a plant, of rendering the e7q>ression of a target 
sequence in said plant or in its progeny, substantially silenced; and 
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b) sielecLmg plant cells Transformed wi^ said DNA construct accnrritng to (a) and 



22. The process as claimed in claim 20 or claim 21, wherein said tai^^cling sequence 
substantially correaponda to said target sequence or to a firagmcnt thereof. 

23. llie process as claimed in claim 22, wherein said target sequence coiresponds to:- 

a) a gene encoding a protein or a peptide product, the sUeucmg of which is desired; 

b) a non- coding nucleic acid sequence^ which, under normal conditions, praiixuU::^ 
the expression of an essential coding sequence; 

c) a nucleic acid sequence which corresponds to (a) or to (b) or to a firagment 
thereof, within the scope of degeneracy of the genetic code; or 

d) a nucleic acid sequence which hybridizes with the sequence according to (a), to 
(b), or to (c) or with fiagmants tiiereof, which hybridization is carried out under 



24. A method for producing a Transgenic plant carrying a substantially silent target 
sequence, by hybridizing a plant.carrying and e^qnessing said target sequence with a 
txansfonned plant obtained by the pro c ess of claim 2 2, _ 

25. A method for producing a transgenic plant caziying a substantially silent target 



26. A transgenic plant or lis progeny obtained by the method of claim 24 or claim 75^ in 
which the expression of said target sequence is substantially suppressed. 



A method of silencing the expression of a target sequence within the genome uf a 
plant or within the genome of a plant infecting pathogen present in said cell prior Cu 
the following mazdpulation, which method comprises the ^eps of: 

a) providing a fin^t plant capable of regenerating; 

b) hybridizing^ said first plant wlTh a second plant double transfbrmed with> 

i) o first DNA consmict comprising a nucleotide sequence coixcsponding to 
the T7 RNA polymerase gene Cr7~P<3l) ^ functional equivalent or 
fragment thereof which sequence carries an NLS sequence, said construct 



regenerating said selected cells to provide a differentiated flowering plant. 



. conditions which allow such fi^bridizadon to occur; 



sequence, by grafting a plant, or parts thereof, cairying and expressing said silent 
target sequence on a transformed plant obtained by the process of claim 22, 
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flirther comprising at least one plant promoter and at least one plant 
terminator sequence operably lined to said sequence; 

and whh 

ii) a second DNA construct compxising a T7 promoter sequence (pTT), a 
targeting sequence downstream to said pT7 and a 3' non-transloted 
terminator eequence operably linked to said targeting sequence, scdd 
construct optionally fuzther comprising additional regulatory elements 
operably linked to said targeting sequence; and 

c) selecting those plants obnMx^ by tlie bybridizadon of 5icp (b), in which the 
expression of said target sequence is substantially ttilcncciL 

A m ethod of ailcncm g the expression of a target sequence within the graome of a 
-pLant-or^within the genome of a plant infecting pothogen present in oaid cell prior to 
the following maxnpulationy "vduch method comprises the steps of!« 

a) jn^viding a Srst plant cominising said target sequence* said plant being capable 
of regenerating; 

b) hybridizing said first plant with a second plant transformed with a DNA 
— QOX]struGt~compiising-a~nucl60tide -sequence— cortecfponding - to- the -RNA 

polymerase gene (T7-pol) or a fbnctioxial equivalent or fragment thereof which 
sequence carries on NLS sequence, said conistruct further comprising a plant 
promoter and a plcmt teminotor sequence operably linked to said TT-pol, a T7 
promoter (pT7) or a functional firagment thereof^ a targeting sequence 
downstream to said p'r7, and at least one additional promoter sequence opembly 
linked to said targeting sequence; and 

c) selecting those plants obtained by the hybridization of step (b), hi which the 
expression of said tai^ec sequence is soibstantially silenced. 

29. A method as claimed in claim 27 or claim 28, wherein said targeting sequence 
substantially corresponds said target' sequence or to a firagment thereofl 

30. The method as claimed in claim 28, wherein said target seqttence corresponds to> 

a) a gene encoding a protein or a peptide product, the silencing f vMch Is desired; 



(I 
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h) a nnn-coding nucleic acid sequence, which, under nonnal conditiouSp promotes 
the expression of an essential coding sequence: 

c) a nucleic acid sequence which corresponds to fa) or to (b) or to a ftag men t 
thereof, within the scope of degeneracy of ihe genetic code; or 

d) a nucleic acid sequence which hybridizes with the sequence according to (a), to 
(b), or to (c) or with ftagmcnts thereof, which hybridization is carried out under 
conditions which allow such hybridization to occur. 

A method of identifying a nucleic acid of interest within a plant's genome wherein 
said nucleic acid of interest encodes a pre-defined plant phcnotype, which process 
co mp nacs the atcpa of:«- 

aD providing a first plant comprising within its genuine said nucleic acid of interest; 

\i) i rHTi^f mTnijig said first plant wi th a second plant tranafoim cd with;- 

— a-flrst -B NA-c onatruct-eomprisii^g-a-nucleotidc sequence corresponding to 

the T7 RNA polymcsrasc gene (T7-pol) or a functional equivalent or 
fragment thereof which sequence carries an MLS sequence, said constnict 
fiarther com^Su^^S^T^ST one plazit promoter and «t |e?i.st one plant 
ti^iniiiator sequence cperably lined to said sequence; 

and with 

ii) a second DNA construct comprising a T7 promoter sequence, a random 
nucleic acid sequence downstream to said T7 promoter, and a 3' 

— — ^aou-toiisIated-tcemii«tor-sequcncc-opciabfy^Iinkcd-to-^ nucleic 

acid sequence, said construct optionally further comprising odditionol 
regulatory elements oporably linked to said nucleic acid of interest, said 
tronsfomiation thus provides apopulation of transgenic plants; 

c) selecting from the populaiiuu obtained in step (a) those transformed plants/plant 
cells in which the pre-defmed phenotypc is substantially sUenced; and 

d) employing said random nucleic acid sequence within the genome of transformed 
plants selected in step (c) as a probe in screening genomic DNA and cDNA 
libraries of said first plant, th«eby identiiying the gene comprising said randnm 
nucleic acid sequence whichgene is responsible for said"pre-deflned phenotype. 
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method of idexxdfying a nucleic acid of interest within a plant's genome wheicizL 
said nucleic acid of interest encodes a pre-defined plant phenotype, which process 
comprises the steps of:- 

a) providing a first plant comprising within m genome SRid nucleic acid of interest; 

b) tremsfbiming raid £rst plant with a second plant transfoxmed with a T3NA 
construct comprising a nucleotide sequence coiresponding to the T7 RNA 
polymerase gene (T7"-pol) or a junctional equivalent or JEragmcnt tbcKot which 
sequenee carrica an NLS aequencc, sedd construct further compri:<ing at least one 
plant promoter sequence and at least one plant tennxnator sequence ppcrably 
linked to said TT-poL, said DNA construct further comprising a T7 promoter 
sequence or a funcdonal ftagment thereof, a random nucleic acid sequence 

downstream-to-said^FZ-promotcr, and a-3' non«translated terminator sequence 

^rafily^linlmi tasaidT^ando^^ 

c) selecting fiom ihic plants obtained in step (b) tzansfoimed plants in which the 
^pre-defined phcnoty pc is substantially silenced; and 

d) employing said random nueleie acid sequence within the genome of the 
transformed plants selected in step (c) as a probe in screening genomic DNA or 
cDNA Ubrariesldf "saidlSrsFplan^ th«6y iHimtifying the gene coonprising said 
random nucleic acid sequence, which gene is responsible for said pre-defined 
phenbiype. 



